
PHA生物可降解塑料
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宏观环境：

生物可降解材料是大势所趋
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◊'ÃGrandviewresearch.Statista.Research and Markets.
Plasway

2.3.1stIJu2025vw

• Mòd:PHA$NK*%õœ(PLA:;ÏÌ"#˚¸≥È˛(ˇ!+¬*zæ™6<_Ì$:Ï

ÌÓÔΩ629ê_k

• 2025à:$}l~�5ÉzK&ûZ_PHA"#‡A˙125|†:}V440ê_ÏÌÓÔk

2.3.1.1*+PHA,-./062912

c˘¶3-5à_MòÏÌd:PHA_˚¸ÏÌ˚¸≥È˛(ˇ!_Ù"#Ì$:%±9>+YªyT+
ó&‹()�P:àPHA89cABC±9<_'(ºH}≠+k

*M)ª<òÏÌ_`^_}PHAMòÏÌÓÔÙ^`:Û0MòÏÌ_fgE_flpı0*)
%∞/

» ˘¶3-5àd:PHA$NK*õLPLAœ]30%NO:2:õúPLA_1.5ˆNOÑ

œ ±9>+YT+ó&‹()�¢°;&±9='T89<ABC±9'(ºH}<òÏÌ≠+:*

)6#≥30%+20%+30%¢°10%Ñ

— ±9>+YT+ó&‹()�¢°;&±9='T89<_ABC±9_PHAª‡H}<òÏÌ≠
+:*)6#≥2%+5%+15%¢°1%k

MòÏÌ∞:PHA12.:≥35,000_/†k`Ω]:˘¶3-5àd:PHAÏÌ"#‡Ω≥180|†:
ÏÌÓÔA˙629ê_k
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2.3.2/tPHAIJu2030vw

<ò:PHAK*Ω˙æ1.5|_/†:õ|:PHA˚¸ª(±9>+Yªy

T+ó&‹()�Plm:çÏÌÓÔΩ3,553ê_k

2.3.2.13+PHA,-./03,55312

<ò:˙ÃD+uvÙ˘0W9]¿hPrÕ:¯PHAK*õ˙æΩ
1.5|_/†:%Œœ(PP+PEP¥µ±9krï:;12õ˚¸c(}
ABC±9oÙ"#_ÏÌ:%±9>+YªyT+ó&‹()�P:¢

°óc6p±9>¢ñ_±9='TÏÌk;<:±9>lm%∫ª_¥

µ±9˚¸≥LDPE0LLDPE:YªyT˚¸fiªLLDPE:ó&‹()�
˚¸fiªPPk

*Mõ5(¢£PHA_˚¸VªÌ$6#*`flüÌ$_±989"#‡:
ÙRÆ`<òÏÌ_PHAÏÌÓÔ:`_flpı0*)%∞/

» ¢2020àflüVªÌ$_±989ÏÌÓÔ°∫ª‡≥5ÏÙ^`Ñ
;<jk±9>∫ªÓÔ≥220ê_:ÏÌ.:≥10,000_/†Ñjk
YT∫ª‡./ŒùYT∫ª‡ı0°ŒùYT∫ª‡«jkLó

3/4*`Ω]Ñ

œ *)±9>+YT+ó&‹()�¢°;&±9='T89<ABC

±9'(º6#≥60%+50%+60%¢°30%Ñ

— PHAÔª(¸¤89:¯*c±9><_PHA,›Ló≠œÑYT}
:<L≠-.:RPHA,›‡_˛øzÅ&:<£îk*)±9>+
YT+ó&‹()�¢°;&±9='T89<_PHA,›‡6#≥
40%+10%+45%¢°15%Ñ

“ <òÏÌ∞:PHA12.:≥25,000_/†k

`Ω]:PHA<òÏÌ_ÏÌ"#‡≥1,421.3|†:}VPHAÏÌÓ
Ô≥3,553.3ê_k

2.3.1.2456789:2025;<=>./04401

≥å/∞ÏÌÓÔ_`:*MÛ0}l~�5ÉzK&c2025àæø
100%='ABê∫ª+Aˇ!fAëÎ_è$[23]:};K&æ2025à_
AëÎ89"#Ù^µ*k�…`^_ú/

AëÎ89"#‡=£§i±9∫ª‡ - ±9æøô}ñt‡§0 [100%-
2025à§aAˇ!±9LB(%)-ABê∫ª±9LB(%) ]

Û0ï^_:`Ωæ2025à}l~�5ÉzK&}ñd,1z_Aë
Î89_"#‡≥1,257|†kPHAK(AëÎ89_ó»:éPHAc;
ÏÌ<'(º˙æ10%:åPHAÏÌ"#‡A˙125|†:}V440ê_
ÏÌÓÔk

[23] ELLEN MACARTHUR FOUNDATION
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2.3.3 xtPHAyzIJu2040vw

ã`:˘¶PHAÉ≤K*ABá1|_NOkõ|:PHAA¢∏πPP+PE≤≥='89:Ï=ÏÌ

ÓÔAè1.2|ê_k

2.3.3.1 ?@AB0CD?@1E2FG

PHAW9ÛVK(./Z:W89K*«$NK*_Ló≠ø:˙50%kQW89_√◊0tª]-:
˘¶K*∞B_2!˚¸c(»B+ß®.zK*:%fiª345Sf(›˛6_´óhwŸä_y

7SÑœ./$N[8„h:%Í°CO2B+-∑fi:Úœ-∑©hº0Ú◊Ωº:B+.zJœ:
f./Úœ.ñ-∑9':‡P‡±„hÑ[k

¢45S≥W9$NPHA≥ó:./M;“/Úœ-∑©hºÂÚ◊Ωº:A¢õÅ†PHA$NUœ_
45SØ.c1.2†k./c45»‰<hy~=Sô:Å†45SK*B+á4,000_/†NOk›£Ó
ÔÀV∞./Vª+.zë[K*_oÀ„h:Å†PHA$NK*A¢Bá1|_NO:Â;&ABC
89QK*£HLw(<!z/k

$NK*£_/†§ PBAT PHA PLA

˝˛89£ª>9§ 7,030 4,234 8,750

./Vª 1,272 4,552 1,987

˝˛ë[ 200 1,787 756

ç* 8,502 10,573 11,493

TUVabcdefghijk*+hlmnopqr
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2.3.3.2 HI,-./0J1.2E1

ÂPP+PE±9HL:PHA�o◊ÿ_‹J:¯ÉMòK*≠œ:Òò¶uPHAK*ou∞¿æ1|_N
O:2:Â±9PP+PE:<HLç£?Ø20%:GÃ;™6´Ô:;:ÃŸ¯Ï=Ì$∞:PHAõ
ãj∏πPP+PE89≤≥='˚¸ª89k

*M}PHA_Ï=ÏÌÓÔÙ^�…`:≥G´`GÒA@:∫ªÿ»`^_Ù^`k

� `^_ó/

Ï=Ì$∞:PHA∏πPP+PE_='ªAk`jkª(='_±9UV‡:Û0='ª±9<PP+
PE_«L:ΩæPP+PE='ªA_UV‡:ö≥PHAÏÌ"#‡kGÃPHAÏ=ÏÌ.::ΩæÏ=
ÏÌÓÔk

� `_flpı0*)%∞/

» D+æPP+PE±9^Z≠≥KË:˘¶˛Ò2!L≠≈:rï*MctªPP+PE±9^Z_ÏÌ
ÓÔ¶`PHAÏ=ÏÌÓÔ|:ÈD+ÏÌ_˛Ò:¢2020àjk±9N‡≥5ÏÙ^`Ñ

œ Û0ùùöyŸ¢BCµ*:jk±9UV‡<«L∂ø_≥±9=':«LΩ≥40%Ñ

— PP0PE≤≥±9='<_˚¸89:c='89<«LΩ71%Ñ

“ cÏ=ÏÌ∞:PHAãj∏πPP+PE89Vª(='<:öPHAÏÌ"#‡P{(PP+PE='8
9"#‡Ñ

D PHAcÏ=ÏÌ_.:≥12,000_/†k

`Ω]:jkª(PP:PE='_±9N‡Ω10,422.8|†:PHAÏ=ÏÌÓÔõ˙12,507.4ê_k

� `^_J/

Ï=Ì$∞:PHA∏πPP+PE_='ªAkPE6≥LDPE+LLDPE+HDPEP»kPP:PE='89∫
ª‡A¢E6≥PP='ª‡+LDPE='ª‡+LLDPE='ª‡+HDPE='ª‡kfld_='ª‡P
(89N‡Â}V89Vª(='89Ló_FÒ:./›çA¢Ωæ}V_PP+PE='89∫ª‡:
ö≥PHAÏÌ"#‡kGÃPHAÏ=ÏÌ.::ΩæÏ=ÏÌÓÔk

� `_flpı0*)%∞/

» {`^_ó:¢2020àPP+PEflE689_jkÏÌÓÔ≥5ÏÙ^`Ñ

œ Û0Plastic The Fact:c%oPP89<:Vª(='89_«L≥44%Ñc%oHDPE+LDPE+
LLDPE89<:Vª(='89_«L6#≥60%+70%+70%Ñ

— PP89_ÏÌ.:10,000_/†ÑHDPE+LDPE+LLDPE89_ÏÌ.:6#≥10,000_/†:
12,500_/†:9,400_/†Ñ

“ cÏ=ÏÌ∞:PHAãj∏πPP+PE89Vª(='<:öPHAÏÌ"#‡P{(PP+PE='8
9"#‡Ñ

D PHAcÏ=ÏÌ_.:≥12,000_/†k

`Ω]:jkPP+PE='ÏÌ"#‡≥10,351.7|†:PHAÏ=ÏÌÓÔ12,422ê_k

˙£:cÿ»`^_∞:PHAjkÏÌ"#è1ê†:Ï=ÏÌÓÔè1.2|ê_k
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2.3.3.3KLMNOPQRST

Òò¶u:yk$%¤ÛvA¢YÅPHAÏ=ÏÌÓÔ"#:È$A¢∫ª‰%S≤≥W9:0A¢∫

ªEJπß®£fl‡+˜!GHS§+EPπß®£™I+J—hß§:G´PHA_ÛVÚ°k

Òò¶u:ΩL(Ú◊uv_Ù˘0W9{œ_ñt:¢45S≥ó:˘¶$N.†PHAUœ_45S
A¢B+á1.2†k§ijkS4øΩ1,900|dJ:N‡Ω8,100|†45S:}VPHA∂øN‡≥
6,750|†:wãA¢N$≠ø_ÛV‡kïñ:‚„ÏA≤≥W9ÿtª:A./õ‚„6C≥KL
·:D¢KL·≥W9$NPHAkhijk‚„N‡≥10.5ê†:páWOªA£11%§+M9ªA
£53%§+$%490;&ªA£14%§:%o22%Atª:}VPHA∂øN‡≥4,200|†k

fl‡Ç®húA¡\-eYZ_øO%N:<ùΩoó _fl‡ÑÇ®htªkfl‡˚¸K6≥ÀÃÕ:

A./ÀÃÕ0 ÀÃÕÆC.·:D¢KL·≥W9$NPHAkYÅ1ê†PHA_"#Ω"¸6.5ê†
fl‡:$«jkfl‡NJÈæ20%:A¢Ä6YÅPHAÏ=ÏÌ_"#ÓÔk

ïñ:på$%¤W9:PHA0A¢./Í°™I+J—hßP“⁄ß®Ù^$Nk˘¶PHAW9]
_hõ˛ÙPHA89_ÛVÚ°‹k¢∞ ]È{◊4_ß®°;78:ïw_ß®6π°NÔª(%
o_$%.//ëk

È{ß®_6◊Â78

ß®πı ◊4 πüß® 78

Eóπß® ¥µ$%¤ ‚„… :øOS:PQS ¬RΩ:ÛVÚ°:c6[c

ÂëjïpY

EJπß® Ëï$%¤ fl‡:˜!GHS:o⁄˜Æ:

STU

˜cÛV‡ø:§i[cuv

VWfˇ!W±ø:È[cÂ

ëjïpY

EPπß® l…ß® ™I:J—hß:[Zfil ˜cÛV‡Xø:§i[cu

vVW:(oÀCPß®∆p

Y:AJ"¸éñ_J‡Ûv
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3
PHA行业综述
d1992àY&Ù^∞Zh¿Zá≈:PHA^ZwãoP’à_[\k*Fõˇ]PHA^Z_-e[ë:
}˚¸PHAÛV∞%Kaneka+Danimer+CJ-Bio¢°!"#$%P_ÓgÙ^QRkïñ:0õTU
PHA_$NÂ]2+PHA◊4°89Vª0PHA89c.Ö£[c_W8/
• PHA_NZh[ã^_:"cjk¨≠_T'∞:PHAÏÌ_Äøi$RtRÈtPHAûZõÎN
*¯Ú£Êëk

• QPHA$N¶u:¢Sƒ≥W9L¢·◊≥W9_¤‡©hº(œk¢45S0KL·≥ó:÷I
⁄¢45S≥W9$NPHAK*(+kQPHA]2¶u:PHANO§iÀ(Û"`an]:2:w
(œ8:˘¶ouQ∞ZhäK*B+R∞Bk

• QPHA◊4¶u:PHA�oPHB+PHBV+PHBH+P34HBP]»NO:o;fld_VªÌ$:";
<PHBH0P34HB_˙Ã‹J(fik

• QPHA89.Ö_W8¶u:PHA89[Zh÷S|óRNOÍ±+x¶_l˚0b›PpY:˚
¸W8c(PHAÂcd+ñB¤_6∫:l≠·óW8õúPHA.Öuv_˚¸-e‡ç”ók
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3.1 PHA⾏UOP{|

PHA_NZh/ë[ã^_k1992àúPHANZh_,`:h|¥ù~∂t5£AstraZeneca§du~
KûüNZh$N[ô:ŒRÀ(PHA89_$NK*œ˙8-10G_/el£Ω÷c_17-21G_/el:
}Vëíì118-146_/el§:L¥µ±9K*¸œóüı‡¡:~ô*¯ÿ*?ƒkÀ(PHA89{
|�o$%5+◊±‹+ABC_„Á7‹:ô∞ä}(PHA_∞Zh¿Z‚˘ƒ˘k

•P’à¶:¶d¥+G+Ê+<Pù_]öde≥PHA’÷ÓÔh$N¶]åò]‘’kQRÃK$
%Fuv_-e:ëäRΩå(›œN_PHA$NM;:ÉøÚîåPHAN‡:oÀB+åPHA_$N
K*kïñ:cjk¨≠_T'∞:PHAÏÌ_Äøi$Ïf-pgLh:ÈtPHAûZõÎN*¯Ú
£Êëk
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c6PHAûZ_-e[ë

Kaneka
Danimer

Scientific
CJ-Bio

1990

æ^Õß
!"
#$%

2003

2006

2007

2008

2011

2018

2019

2014

2022

2024

2030

2025

1999

2002

2000

2020

2026

2021

2016

2017

stuv
PHAnw

stPHBHxyHz1
{z1,000|

Kaneka}~25�ÄÅ1Ç$TakasagoYÉ2PHBH
*zMÑÖ1,000|/{Üáà5,000|/{

âäVãåXç*z(â

}~éVè150�ÄÅ
zMV1.5ê|/{

}zë8V2024{1í

ÖìîïñPHA
2óòzô

öCõúù
Pasuruan PHAY

ÉsY

ûü†°

PHBV¢x£†

ûü†°

§°PHA•m¶
ßYÉ

®Kentuckyïñ©w™YÉ1
6´¨§≠PHAYÉ

KentuckyÆØ
YÉsY1

PHA∞z±{
zH≠9,000|

Kentucky≤Ø
YÉ}z1s
Yë82020{
12í1PHA∞
z±{zMè

2.94ê|

ÇzM≥¥µ∂10-20ê|2∑∏

π∫©PHACTTM
aªºΩ-0

öCõúù
PasuruanPHAY
É}z1zM

5,000|

CJ6´®2025{
ÇPHAzMµæ
∂6.5ê|1∂

2030{µæ∂30
ê|

PHA¢x†ø

¿¡¬√ƒ≈h∆«»h… ÀrÃÕŒœ3–
2,000ê—Å2}~1b“”‘10,000|PHAYÉ
§5’÷◊ÿŸâ66,000∏⁄¤1zM1ê|/{

‹›9fi≠fl‡·-

‹›‚„‰z

ûü†°1ÂWæ
2PHBV*z•ÊÆ

PHBVzÁb“}z1
zM2,000|/{

ËÈ6´µz1ê|/{

ÍÆÎPHAYÏ¢x*zxy

PHAÌÓYÉ®Ô‘Y1
zM5,000|/{1Ò62022

{„}z

zMµ§à25,000|/{

zMµ§à75,000|/{

2023

PHA{„b“}z2009

Õiùj

PHAÚÁÍ≤Î¢x£†
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3.2 PHA}~�UÄÅ

≥å(fiyåCPHA^Zfg:Œä}5,000†/à¢£$NÓÔ_ô∞fgÙ^å0Ÿ/

• Kaneka

Kaneka(klk):bm(nopn:ú1949àcÊ*Kı_h[ûZ:˚qZ'=>hKO+IJ‹r
ƒ+-"rƒ+WO+EÍO+EXñ¤+©789+ÕŒJ©∑+ÃKÀÃP:PHAú•ûZs∞_
389kKanekaQ£êë90àπ,âô=PHA2-:2011à’÷1,000†/àPHA<’$Nk2019àW:
Kaneka 5,000†/à_PHA[ô@Nk

• Danimer

Danimer ScientificKı(2004à:¢PLA“‹›[�ök2007à:DanimerQtqˇ2PHAuv:Îø
;$%589™ñk§i:Danimeruv5óò+Jò[ôw@2îq:Ã*PHAÏNO£NO≥“‹
9:pPHAñª;&K6§NJ˙38,500†/à:ú§ijkPHANJ∂ø_ûZ”ók2021à:
Danimer!ˇNovomerde:ª¢$N(]◊4_PHA5¬Ã%89k

• CJ-Bio

CJ-BiowK(xùdy˝z:˝zãqÇØ%{WOÂ≠'+$%|u+%ÖÂ3Ö.+}~Â�…Z
ø^ZkCJ(2016à!ˇMetabolixde_PHAZ':‚(2019àKıCJ-BiovZc:5(Metabolixd
e_uvÙ^PHA89,-k2022à5â:CJ-BIOz(DÊûfÄß_ûüPHA[ô6±@2îq:N
J5,000†/àk

• RWDC

RWDCúRoland Wee0Daniel CarrawayA{c3›Å≤ı_PHAûZk≤âëDaniel CarrawayÇ≥
DanimerÉhkcGù/πÑùÖÜÏwo5,000†$N9:0o25,000†NJ6c~)<k

• !"#$%

cd!"#$%|uo≤deKı(2016à10â:úóö5(ÃK$%uvQv67Â89≤3_ûZk
de_ƒŸzá¶d(pà+cø+<|CPâä|2C%0ê1500ÙûZk˚¸NO◊4≥PHBHk
÷o5,000†/àNJöõ~K:¯*2022àW@N:4Ó¯æ2026àNJÎ~á75,000†/àk

ÛmfiÙ Kaneka Danimer CJ-Bio RWDC ijk*+

§°PHAm
ıë8

1992 2007 2016 2015 2016

ˆ˜‹Õ Ä¯ —‹ ˘‹ —‹/˙˚¸ ¢‹

PHAz± PHBH PHBH P34HB,P4HB PHBH˝˛+ PHBH

•ˇ Green Planet Nodax Phact Solon Bluepha

!0 "+' "+' #$ "+' "+'h#$

zM(|/{) 5,000 19,700 5,000 5,000 5,000

%&'( FDADEFSA)±*+%&
Ä¯*+(%&1TÜV*+(1
Ym,-1Õ.,-%&1
Ä¯Ym,-%&1
BPIYm,-%&1
TÜVaªJºΩ1/∑JºΩ
%&
ISO90010H%&1
RSPO;!/0I123%&

FDADEFSA)±
*+%&
TÜV45JºΩ1
/∑JºΩ1aª
JºΩ%&1
TÜVYm,-1Õ
.,-1*+(
%&’

TÜVJ,-1
Õ.J,-1
45JºΩ1
/∑JºΩ1
*+(%&1
OWSaªºΩ

FDA ) ± * +
EFSA)±J*
+TÜV*+(1
Ym,-1Õ.
,-145Jº
Ω1aªJºΩ1
/∑JºΩ

*+(/0%&
6 7 ) ± * +
/0

*zM890zM
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;&$NÓÔ_ùñPHAô∞/

;&$NÓÔ_ùdPHAô∞/

)ÒÚ Bio-on Full Cycle  
Bioplastics Nafigate Newlight

Technologies Biomer Mango 
Materials

ÛÙPHA
)ıˆ˜

2018 2014 2012 2003 1994 2012

¯˘"˙ ˚Æ3 #" ¸⁄ #" ˝" #"

PHAí˛ òôAí

PHB,PHBV; 
BCˇ!4HV
oPHA

P3HB0PHBV P3HB PHB P(3HB), 
P(3HB-
co3HV)

P(3HB)

"# Minverv - Hydal AirCarbon Biomer YOPP+

QP $% !&*< '(*+6.

)*+

Ô,J-0./ - ./

í&(T/») 01í - 100-200 - 1,000 !2¿¡

3456 TÜV7<?
ÖÜ
USDAA,ë
į́

- BrnoÆïÉ
ÑÖÜÍÎ

l-8ISO 14046-3
PAS2050:2008/2011
FCN 17549˛?:;
ASTM D6400()µ∂
ASTMD6691ÉÑ?ÖÜ

-

)ÒÚ <=9> "? ˚?@
ABPHA-
Builder

ŸC| !D

ÛÙˆ˜ 2000 2003 2008 2021 2019 2021*

¯˘"˙ !" !" !" !" !" !"

PHAí˛ PHB0PHBV(2%) P34HB P34HB PHBH.
P3HB4HB

P34HB,D3HB PHBH, 
P34HB

"# ENMAT Greensol Ecomann - Machgreen, 
Machnoon,
Machloom

QP $% - - $%.E,6 $%.E,6 $%.E,6

í&(T/») 2,000 01í - 1,000 1,000 1,000

3456 $FREACH34
BPI?µ∂34
$F9˛?:;34
TÜVÉÑ?ÖÜ34

DIN 
CERTCO
ãCert.No.:7
W0127å

- - -
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3.3 PHA⽣TEÇ/ÉÑ

3.3.1{|}S~�Ä1PHA7<?Å
óã¶K:$NW9Ω«PHA$NK*_ó k§iPHA$N_˚¸W9≥‰%S0·◊:*M¢45
S0KL·≥ó:Ù^HIK*_`/˘¶3-5àd:PHA$NK*õLPLAœ]30%NO:2:õú
PLA_1.5ˆNOk

• ¢KL·≥W9$NPHA:ŸU¤‡©hº≥47.7%kcŸUfg∞:Å$N1†PHA:"¸UœK
L·2.1†:PÚÏÌ:<4,300_/†.:*`:ΩæÅ†PHA_W9K*9,015_k

• ¢45S≥W9$NPHA:ŸU¤‡©hº≥137.5%kcŸUfg∞:Å$N1†PHA:"¸Uœ4
5S0.73†:PÚÏÌ:<8,000_/†*`:ΩæÅ†PHAW9K*5,839_k

PÚ¢£*`/ë:¢45S≥W9L¢KL·≥W9_ÅelPHAW9K*+36%kK*fg_˚¸
¶®c(È{W9ÃKPHA_©hºÈ{:R©hº_fgå¶®(È{W9æPHA_πåAÁÈ{k
KL·ã/·∑CAÁz{|P6”ó_ßW7£n≥J—hß§:R45Sã/β-—hAÁÈz{|
ßW7:rïŸU©hº(œkçŒ45SÊÁ_ŸU©hºLKL·ÊÁ(œ:"c�…$NÌ$<:

∫ªé»W9+J˙æ]œ_©hº:úÀWèM»◊°M;“/J'P°_k

§i:lxûZ6c¿Z(A¡\_W9ÊÁ:ó%¢J—hß0o⁄ß®{|≤≥W9¶Ù^PHA_
∞Zh$Nko⁄ß®È$A¢∫ª∏K_·◊+‰%S:0A¢∫ª;&AD$·◊°S◊:%fl‡

·+Ø%S+y7SPk˘¶:PHA_$NÀº°$N/ë_A¡\‹õÙó˘Úîk

3.3.2 PHAÇÉ
hiPHAÂPLA+PBAT_.†2:g!%∞%†kM|!d:À(PHA-eI⁄≠M:PHA^Zw(
NZhYò:Ûv‡o≤:Û"`an]:PHA2:w(œ8k˘¶QRPHA_∞ZhKË:ÛV‡£
î:K*B+:PHA_2:õzLê∞Bk

RP%G ©THIJ˜ã…å

PHA 50,000-80,000

PLA 22,000-24,000
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4
产业链价值：

中短期内集中在中游供应
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行业终局：

趋向高集中度，将诞生巨头

5
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